A 69-year-old female was admitted to our hospital because of leg edema, proteinuria (2.1 g/ day), and gross hematuria. She had non-alcoholic liver cirrhosis of unknown etiology. Esophageal varices also were found. Examination of the renal biopsy specimen revealed mesangial proliferative glomerulonephritis with IgA deposits. Propranolol was administered orally to reduce portal hypertension, resulting in a progressive decrease in urinary microalbumin excretion. This case suggests that portal hypertension is involved in the pathogenesis of IgA nephropathy in liver cirrhosis. (Internal Medicine 33: 488-491, 1994) 
Introduction
Chronic liver diseases, especially alcoholic liver cirrhosis and viral hepatitis, are knownto be associated with renal glomerular changes (1-3). IgA nephropathy in liver cirrhosis was first reported in 1970 and has been one of the wellrecognized complications of liver cirrhosis (4). Although current reports have suggested that this nephropathy is mediated by immunecomplexes containing IgA, the pathogenesis remains uncertain (5-10). Recently, it was reported that splenectomy and a portocaval shunt led to the remission of proteinuria and hematuria in patients with IgA nephropathy and portal hypertension (ll, 12) . In this report, we describe a case of liver cirrhosis due to nonalcoholic and non-A, non-B, non-C hepatitis that developed IgA nephropathy. Propranolol, which is known to reduce portal hypertension ( 1 3, 14) , caused a progressive decrease in urinary microalbumin excretion. The possibility that portal hypertension plays a crucial role in the pathogenesis of IgA nephropathy in liver cirrhosis is also discussed.
Case Report
A 69-year-old female was admitted to our hospital suffering from leg edema and reduced urine volume. She had been followed at a local clinic for 3 years because of slight liver dysfunction, with no abnormal findings on urinalysis. Four months prior to the present admission, she was admitted to our hospital with acute pancreatitis probably caused by a gallstone, and treated conservatively. At that admission, she had presented with minimal proteinuria and microscopic hematuria. She had no history of a blood transfusion or alcohol consumption.
On physical examination, her body weight was 58 kg and height 133 cm. Blood pressure was 136/74 mmHg,and pulse rate 100/min. The abdomenwas distended; ascites and moderate pitting edema in both legs were present. Heart sounds were normal. Nocrackles were heard over the lungs. Laboratory data at the second admission were: leukocyte count 7,700/mm3, hemoglobin 1 1.8 g/dl, platelet count 147,000/ mm3and prothrombin time 12.2 sec (67%). Serum total protein was 6.6 g/dl (including 36% y-globulin), albumin 2.0 g/dl, glutamic oxalacetic transaminase 46 IU/1, glutamic pyruvic transaminase 25 IU/1, y-glutamyl transpeptidase 61 IU/1, cholinesterase 97 IU/1, total bilirubin 0.7 mg/dl, tymol turbidity test 10.0 K/U, zinc turbidity test 28.6 K/U, creatinine 1. 1 mg/dl, and blood urea nitrogen 22 mg/dl. The 15-min retention of indocyanine green was 43.0%. Serum IgG was 2,318 mg/dl, IgA Nephropathy and Portal Hypertension IgA 741 mg/dl, IgM 159 mg/dl. Serum complements were normal. Tests for surface antigen and e antigen of hepatitis virus B and serum antibody of hepatitis virus C were negative. The serum rheumatoid factor, antinuclear antibody, anti-DNAantibody, anti-neutrophil cytoplasmic antibody, anti-smooth muscle antibody and anti-mitochondria antibody were all negative. The serum cryoglobulins and circulating immunecomplexes were not detected. The 24-hour urinary excretion of total protein and microalbumin were 2, 100 mgand 1 ,030 mg, respectively. The urine sediment showed many red blood cell casts per high power field. The creatinine clearance was 42 ml/min/1.73 m2. The findings ofX-ray, ultrasonic cardiography, cystoscopy and intravenous pyelography were normal. Abdominal computed tomographic scanning revealed an atrophic right hepatic lobe and ascites. Upper gastrointestinal endoscopy showed white varices. Needle renal biopsy was performed 1 5 days after admission.
Light microscopic examination demonstrated mesangial proliferation in almost all glomeruli with cellular crescents in a few of them (Fig. 1) . Immunofluorescence studies revealed 2+
staining for IgA and C3 in the mesangial area (Fig. 2) . Electron microscopic examination showed increased mesangial matrix and paramesangial and mesangial electron dense deposits (Fig.   3 ). Needle liver biopsy performed to disclose the etiology of the liver disease showed fibrosis with the formation ofregenerative nodules and inflammatory cellular infiltration. There was no evidence of autoimmune hepatitis, alcoholic liver cirrhosis, or biliary cirrhosis. Based on these findings, this patient was 00 -^\1 diagnosed with IgA nephropathy and liver cirrhosis due to nonalcoholic and non-A, non-B , non-C hepatitis. Four months after the first admission, 24-hour urinary protein excretion had increased from 450 mg to 2,100 mg. As a result of dietary protein restriction (45 g/day) and oral administration of dipyridamole 300 mg/day and dilazep 300 mg/day, in addition to diuretics (furosemide, spironolactone), urinary protein excretion decreased to 500 mg/day. Captopril had no obvious effects on urinary protein excretion.
Three months after her admission, oral propranolol (30 mg/ day for one week, then increased to 60 mg/day) was added. Blood pressure showed no marked changes. Moreover, after two weeks, isosorbide (30 mg/day), which enhances the effect of propranolol probably by a vasodilatory effect on the portal venous system, was added (15, 16). Because of dizziness and a fall in blood pressure, however, isosorbide was discontinued. Initiation of propranolol led to the disappearance of urinary protein excretion and a progressive decrease in urinary microalbumin excretion (from 165 mg/day to 43 mg/day in one month) (Fig. 4 ). There were no changes in hematuria.
Discussion
Renal glomerular changes in patients with liver cirrhosis were first noted in 1942 by Horn and Smetana (17) . These lesions have been reported to be mainly mesangial proliferative changes with predominant IgA and C3 deposition in immunofluorescence studies, and it has also been mentioned that these lesions are similar to primary IgA nephropathy (1 , 4-9, 18-21). These glomerular changes have been reported in patients with advanced liver disease due to various etiological factors such as alcohol abuse, viral hepatitis, cystic flbrosis and experimental cirrhosis (5, 6, 16, (21) (22) (23) . Although IgA nephropathy in liver cirrhosis is usually a clinically silent disease, it may present proteinuria, slight hematuria and granular casts in severe cases (6, 19) . Current studies suggest that in IgA nephropathy in liver cirrhosis, the glomerular deposits maybe derived from circulating immune complexes containing IgA from the gastrointestinal tract and intestinal antigens (5) (6) (7) (8) (9) (10) (24) (25) (26) (27) . In liver cirrhosis it is suggested that the phagocytic activity of the liver and spleen is markedly reduced, so that impaired clearance of circulating gastrointestinal immune complexesallows themto enter the systemic circulation via portacaval shunts, leading to glomerular mesangial deposition (9, 16-18, 20, 24-29) . However, the complete pathogenesis of IgA nephropathy associated with liver disease remains uncertain. The present patient showed
IgA nephropathy with liver cirrhosis due to non-alcoholic and non-A, non-B, non-C hepatitis, in which oral propranolol, but not captopril, resulted in a progressive decrease in urinary microalbumin excretion. It is known that the angiotensin converting enzymeinhibitors reduce intraglomerular pressure by decreasing efferent resistance, leading to a remission of proteinuria (30). However, in the present case, captopril had no effect on urinary protein excretion. Moreover, propranolol has no ability to reduce intraglomerular pressure. Also in the present case, propranolol hardly reduced blood pressure. Onthe other hand, it has been reported that oral propranolol reduces portal hypertension in patients with liver cirrhosis by reducing portal tributary blood flow that may result from decreased cardiac output and direct or reflex-mediated splanchnic vasoconstriction (ll, 12) . Thus, it is suggested that oral propranolol led to a decrease in urinary microalbuminexcretion by reducing portal hypertension.
There have been two case reports indicating that portal hypertension is involved in the pathogenesis ofIgA nephropathy in liver cirrhosis. Laurent and colleagues reported a case ofIgA glomerulonephritis with alcoholic liver steatosis, in which the portal pressure decreased from 30 to 18 cm H2Oafter a portocaval anastomosis, and proteinuria and hematuria disappeared (ll). Babbs and colleagues reported a case of IgA nephropathy with non-cirrhotic portal hypertension (12) . In IgA nephropathy in liver cirrhosis is suggested. The present case was one of IgA nephropathy in liver cirrhosis, in which propranolol, for the first time to our knowledge, was considered to have reduced urinary microalbumin excretion by lowering portal hypertension. The severity of proteinuria is a marker of the prognosis of IgA nephropathy (3 1 , 32). Furthermore, there are findings indicating that microalbuminuria may be a predictor of more severe renal damagein IgA nephropathy, as well as in diabetic nephropathy (33). This corresponds with the hypothesis that this nephropathy is closely related to portal hypertension and portosystemic shunting, which play a crucial role in the pathogenesis ofIgA nephropathy in liver disease. Wethink that further case reports will be required to establish this hypothesis more firmly. 
